Microtubule-associated protein/microtubule affinity-regulating kinase 4 (MARK4) plays a role in cell cycle progression and cytoskeletal dynamics.
MARK4 is a serine-threonine kinase that phosphorylates MAP proteins, increasing microtubule dynamics. MARK4 differs from the other members of the MARK family for encoding two isoforms (MARK4L and MARK4S), differentially expressed in the nervous system, and for the peculiar localisation at the centrosome and the midbody. By cytofluorimetric analysis we showed that MARK4 is expressed throughout the cell cycle and preferentially activated during mitosis. Depletion of MARK4S affected the morphology and proliferation of fibroblasts and glioma cells, as the percentages of cells in S and G2/M phases were reduced and the percentage of cells in G1 was increased. In MARK4S silenced cells, centrosomes were duplicated and positioned apically to the nucleus, indicating that the centrosome cycle was altered and the cells arrested in G1 phase. Overexpression of MARK4L or MARK4S reduced the density of the microtubule network, confirming microtubules as the main target of MARK4, and revealed a novel co-localisation of MARK4 and vimentin. Taken together, our data confirm that MARK4 is a key component in the regulation of microtubule dynamics and highlight its major role in cell cycle progression, particularly at the G1/S transition. The co-localisation of vimentin and MARK4L suggests that MARK4 has a wide-ranging influence on cytoskeleton.